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[ 1 ffi^O 2 H!£#fcM O S F E T <D«iiI^ 

p*n>£* m«|3 4n*V-^(H«4iy-hW« 
5 i y-Xlg 1 5 *R»t«IMO S F E TfcJBfiXf 

*c P SBf±W»«l li46IWtl/Wh^# , C)|}« 
UTBW fc** x * * > y-f *>oc J: trx * * > r 

"Cffi3tfKc p SPRKtt*S*&#* p SSx f £ * ^ + ^ 
■t«8Uilfc«*W6. nB*W«*ttnBF 

y ^ hsjs i 2 i^e>flts^jp ni©*s(«sij 

4 2 amJ&Ztis HEtc KU^>ltI 1 4 &mM?z. 



n i p 

r 



p i n 



16 



_j I II II II I II 



1 

[ mxm i j ?f?-©£M 4 s?-©£iispp1 tc^-^^s^ 
m-wM t m=.mn.mm~m.m t t&mmm l r & 3 

», B5t2»-^^*-«ts 4 mtm zmnmm-mM 

©*>%, 'J>*£< 4&— -fi<D%m.<V— SP£. Spnl» 

j& 3 n * i»ic *j t, r . hu sb» ~ ©iffiWJ^ ^ if^f-tr s 

c £ K J: -;> r ffM 3 ft S C 4 £ 4 it" S ¥ aW*5R^ © 

10 

[f»#B 2 ] fjfBr^V **jg*sM I Sf8i»*/c« p 

3 ] m&f'U *ti«t©4>fc < t m&te 
f& o tc&tc . mam-mmmm-mm t mem-mmm 
m=.mm<o 5 % , 'ptt<t *>—:*©««©— as* 

[ WJ#B 4 ] ffirlB»--**ffl»HH« 4 li<H2 J*r 
32S&r$iig©5^. 4>&< 4fe— #©*!$©— SP* 5 . S 20 
tRKJft x ,f > J: K) BBS. 3 ft fc«it , JW+ft 

jwsskj: si»ii*^f & o t mm 3 ft -a c 4 *<®wi. 
4 -r sts*« "i nmm mm 3 © t, vn-wwc ib*s©¥®» 

^©MiS^ffi. 

[ lit**! 5 ] «5IEX tr* * 1/ + Jl^g^iMiRx tr * * 
-> + * fcBSfBi * > + Set 

*«F«fraHMtJH4 tciB«©*^<*^^©Si!jS^. 

> y-c* set 4^4-r sss*^4 twm&ms «c 

IB*S©*«f**^- ©Kfi^ffi. 30 

[ mm 7 ] iimb*— »«ss#-«« 4 mmm-mm 
mm~wM<D'> l 5. 4>tt< 4*>— #©»$©— — 

HJW±©MjWKl^ -f * >&A&c «fc S^ftj^zgA 4 J&Mil 
K J: tj ^(S 3 ft 5 C 4 gftfk 4 T 5 MsKH 1 75MW^ 
3 ©t>-rft*HC!Bt&©¥^&l£T-©$¥i»#j£. 
[ Sft^iS 8 ] WfcMn P n HAS. S»?iJ p n /f ©JfJ J$ 

if s 4 tt & j: 5 tcjfjfS3 ft s c t wmt-r zsmm 4 
ibrnwam 7 ©t,>-rft*HciB*s©^<**T-©$5!it^ 40 

nmmQ) fluiBM?'jpnn©^-©±wytc. ^~ 
mnm$> &M*m~mnmo*mvi(DmAtm£mic j: 

C i ?:1$m4 1 hn *^4 TiSW^Jl 8 ©H-TftrtHClB 
*g©^ft^©Si)S^£. 

[»*H 1 0 ] B»8B*-W*S««*4 t»ttfHB»- 
^MMiStO^PiW^iSK^lx 10* ' cm" 3 W±"C* -5 C 4 
*«f*4 t&imm 9 KEttO^fl^f-OKift^ffi. 

[8B*ai 1] m-<D£Mtm=.o3Ewmicm-mm 50 
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miEM— ©iE4-^tf*^*SB^4miiB*?'Jpn»©^ 
* < 4 6-W*Stf¥S(**l5#£ 4XS**tr 
C i 5r#ti 4 T S*zg<*^^©Kji*a. 
[!&#3B 1 2 ] B5IBafe?'J P n H©d>^ < 4 

ts^ii 1 1 t,cmm.<D¥-mi*m+<Dm&fi<£. 
[ nsm 1 3 ] mum>i p n m p n ati^ 

©SP^-4. il>tt< 4 fc-@«±©iy;«3 oTJfcliSS 

[ n>m 1 4 1 mum^i p n 11*^^ < 4 fe-niw± 

©te 0 IX. cfc 0 »BS 3 ft r C C 4 gftft 4 -r s »# 
Jll 17bSf»*^l 3©t,»rft*>tciBlS©^f#i*3R^-© 

■&gp*wigbfct^ KftK^s^mv 3fs©aas-c» 
«ffii*!f Hi *49«4-r 4W#3i 1 3 1 temmm 1 

4 CClBiK©*^*^ J F-©S! , a*?i . 
[tMSB 1 6 ] Buf3M?'J p n M©m-^mM^— 
■4898B»^*«5H»— ««©9 S • < 4 *>-*©« 

3ft-ci^ci«:itm4-rsifl3)t3ii mmsmmi 5 
©i^ft*Hcsa$£©¥^f*^^©si5*^ffi„ 

t ffi*^ 1 7 3 HiJlBx f * + ;UfiES*iSJ^ it^ 

4*^<R4-rSiS3}cIIl 6 KiBiS©^aS<*^©l , 3t^ 
So 

f mm 1 8 ] ffi IBjSJKWAj: x 2. ? > ^'^M^14x > 
^>m.4C 4*1#«4TSal*B 1 6 Sfct-JSSJfcJI 
1 7 KfB4S©^iSW3SS*©SSS£:£&. 
[ M*JI 1 9 ] mfcmi P n fl|©!|l-»t8S»-«l« 

tffimm—mm$im~m®<D'} 'Pu < 4 <b— ^<om 

fei©— gPii> — lalW±©jatRWft -Y * >aAJC J: £^fc6 

!^jz»a 4 m wmic & r> j^rk 3 ft h c t £*r# 1 1 z> sm 
m 1 1 n^mm 1 5 ©t,^-rft*HciB3s©*iS{*^© 

[ff*l|2 0] jMJRWttX y g^>^K:«ttlJf$JjS3ftfc 
?f$^xf^+-> + ^?£tC < fci3a»jA£f^ B?lB?»©JSDi 
©M^fi* (110) Sfctt (100) ib, fllB^© 
ffliJffi©ffi^S* (111) 4-T5C4 ; l:!| i ?jSSt4-r£l*3S 
114^ 5> 6, 16, 17, 1 SCOTft^tClBtg©^ 

[iifH2 1 ] m— <D£.mtm-<o£Mf®t£m— mm 
mm— ffl&tmrj&mwm-mMti&'Eicmm or a 

S3fe?iJp nlf-C*or. miim-iSM^lW— ^Mtmu 

m~mmmm~ffiM(D 5 % . < 4 ^-^©^fa^©— 

p n^WfiS3ftSS(*Cc*fLr. buIB^— ©3E 



3 

J: 0 «nE*-»«fflW-«*&^(inB ^ ti3rc»-*»a 
CD V - X fS«C £ . IS V - * K JST 4 0 cc JKOiWC 

4&Mp n«*«*4^f**^*^ fuia^-cD 

8|J^dO*»f*SP» £ <D|ffl tc C ft 6*»<*3P»*«fls-r 
fulfil x JUMBHteffiWT* h 7 -f :/tRKgc«fc«»<D 

(omm k u ^ > «« * 4 c t *»« i - J- a 2 
1 z tcmmm 2 2 ictmommfcft*. 

[«*JI2 4] Mia*— WJISfcS 30 
[IS*® 2 6] gJiB^x;l/CD^ h^^^'cD^chfjiB 

m^m2 1 tci>LW3jus2 5©o^n*Hciais©^2S{* 

[0 00 1 ] 
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[0 00 2] 

£4o KBa**f**-T-tt. ^*>B$0c F y 7 bWtfttyi&fi 

-tSOnf ^jUSMO S F E T<D*»WrBBBI"C* 

[0003] COISMOSFETK, FW>««5 
8 3&s««*)ttO/cffilElrt©n* FW>B5 1<D±SCJ& 

@5 2CD^ffiHtciS!RWCCjf^3n^cp«^-X^iS5 3 

in" FV 7 FJS5 2iCCtt*n/cp^-^««5 3© 
SJ15 6i, n* y-X««54ip^-^fi«53i 

[0 0 0 4] ZCDZStemglM+fcte^-C, iSSKOn 
- py? 2CDSP^i, M0SFEW>:R«O 

CCD^J&inCDn- F 'J 7 h S 5 2 <omSSgK«:S < T4 
Ciii, F';^ HSCt*sfi<*5©-CMOS FETOI 
«tfjfc:*>JS!fi ( FU-f>D-V-^Sin<Z>JS!S> 

in" K »J ^ h H 5 2<L(DPq1C0p nJg^^iitfTa F 

r s i/'j3>0** (B») atrs A: 

[0 005] */c, MOC, iEOBt^iftgltit 
ri" F 1 ; 7 hH5 2tm< tj;2>tc#>* i&f&tfijlcfylSSi 

COhlx- F*7©Ha{S&£, IGBT, ^^-7h7 

[0 006] CO^^tjifflmtcftT&m&k&tLX, n 

»Scr>^3H*»iS* J , ^l^tf^ EP0 0 5 3 8 5 4, U 
SP5216275, USP5438215 fccfc^*^ 



5 

WO«M#6«:j:S!|$BfW9- 2 6 6 3 1 l-5f£*R&<t 

[0 00 7]@52(1 USPS 2 1 62 7 5tcM^3 
Jt»«-C*S«BlMO S F E T<DSfl 
H5 1 i<D»l>tt, F'J:7FJB6 2a* 
#— JBrtt < , n F V 7 h««B 2 a i p K V 7 h«* 

6 2 b<h^6&aMy»Jp nBiStlttiajST**. 6 

8«: F W>BffiT*S. C©F'i7hI6 2tt, n 4 10 
FU-OJB6 1 h U- h t Utxt'^ + ^t;!/ 

IW>B6 lCCji-TS FU>^^x«^>^Un FU 

7 MH#6 2a<hO/c8t H*C h l/>*rtK:x f** > 
*;UfttcJ;r) pKl^ffiSUtp F'J7 F««6 2b# 

[0008] -r&fet. tascc^i^T^— ooistcia 
it? zM-mnm ywy ««a^»^»«aatt«]«« 

[0 00 9] 

WS5j->ffiJn(Ron-A)iiBEECVb)iCD h F=J"?BMR 

[ftl ] 

Ron- A = —y — <D 

d: nfiK«7 hffitttB Ec: amflUF 

>jsja*s**i«^*^uai». in i; wart, n 40 

ELbOx tr if * t/ + i^fltfi t A * >ffi ACc J: ^T«8 
tCttHfflU/d«NFPg2 0 0 0-4 0 8 2 2 -5f&$[»C$K£3ft 

[0 0 1 l ] ua>U ±3a©a*«:iS3*i*«jS*ffir 
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MflPJfcJ:CXW— <D£ffi»J(CMO S F E Ttci'OUffiSP* 

lii^ot^x F#*<«rS4*«:. M'JpnJl 
3^«S ti/rf*^*-* BMOSRTWa 
4JIWBJi**'ifgBitt0. C0fc«M£^JpnJi#$WS& 

<DACcafe9»JpnB©W3*»<-J"4itf, -eCD^ffiffllBl 
[0013] 

( i ) m-<D^±mr.<D3=mwiicm 
er-t*c teeter, »flEsnici*«F«iT*to 

[0 0 1 4] C©£5tt»ft#ffiKJ:fttf. ^iJpnB 

n si a** w sawsiia** t^wc Jt o -chu «-r sct^ 

iW'J^MOSF ETtt^C0^-r^4^flc*r 

f«ci*t?s. fir, c©cfcO^SSiS*ffitciti 

[0 0 15] (2) flulB^W^^iS 
I S»Ukttpn86*W^3 * h^-S^O 
l>rtl^*d«fC<t«r^»<!:rSfc©-C*S. (3)5 



(5) 



(4) sfc, *»^tt, ««a»-«*a»— ««i«fffi 
»«®»Z1 ««(D 5 % > 5i>a < t 

£ * > + jUSA OCjrS tttf>&# * ff ft ~> T »M 3 ft 5 c 

S^Jp nll*s»— ©iffllM^&SS^JKfiES^S- 
IOOlB] (5) Sfcfc^RlJBlablaT, fJfB-Xt:£ 

tr* +5/ + ^ufiEfi-c* a c i 4»ai -r s 4> ©-c* t) . 
(6) sfc, ifHBaiRWtti^*>y* s »* 

[0017] (7)5 6K#fP^ ii?IE3S— z»«SlS£ 
CCMOS F ET^£QSWM?nT^ni-l 

&a««: ^ * > *rst£f b3 tta fc^©*/M®©*ftsaai* 

[0018] (8) seic^ifeBjjra:. friaafe^Jp n« 

BB«*6©«tSW* /cfcMb^WWJgCt J: 0 , wmm-<r) 
£ffij&>6©JP3#^©»3£&4cfc OCcjKfiSSti^C 
<fc*^<fcT4fc©-C*4„ 3fe?Upn»©/S3»iWEE^ 

[0 0 19] (9) */c, *«?BtC*j^r. huSB^Jp 
n«©#X©£TOW«:. *-3»«S!*4^tt*-2»*SS 

[0 02 0] ( i o) a/c. *»wtc*j^"r. WBS»- 
WD7MWS0E# l xio 1 - cm- 3 et±-C*fttf. S— ©£ 50 
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[0 02 1 ] (ID ^-OilffliJfl 

£*5^cjft$OTft4afcyilp nJBili^i^W**^ 

<t BuiB4fe?iJ P n lO^^c < i *>— SP4^tf *2»1*SB»4 
*«»T4XH*£fcC£4»«i*4i©r*4. c 

BUlB3fe?iJp nJB©4>tt < i fc— au«rdt?**#»»i * 

giHiitoicc^-r 4 c <t#-c* , at^J p n g#*i&g& 
[0022] (i2) */c, 2£ft(Ett. flfriBMyu pni 

StfCd:4«f18ifct5t>©-C*0, (13) *7c, MSB 

Sfc©r*t), (14) IME&Wp nJirt*J>tt 

< t fe— H6Lb©teO^*K:J: 9 Jfc0ES*vt(.»4 c i £ 

(15) cct\ ttEteO^to-tttciSLrtt, ttOdto 

[0 02 3] (16) 3 6tc, C^%©»^ 

tc^c^r, frnaafe?Up nios- »*S!#— «**&IWB 
^H^mM^XM^CD ^ ^ , d>a < i ^©««©— 

SCi*5S*0<, (17) COxt'^ + Sx + Jl/^SStc 
t$/tJHSlt^6Ci 4 (18) */c, WIBatRW^ 

x v ^> ^3&«a^ttx ^ > y-c* a c <h &m& bc^ 0 

(19) 5^^C, *^cc4d^TfrjeB3t^Jp nl©l- 

SA J: 4 ^R»«»» A £ »ft«Hl*c cfcOJ^fiRStiSCi* 5 

[0 02 4] (2 0) ?6^C*/c. **?8tC*J«r»T, a 
JWWttx 7 ^> J: 0 ffJj&S n/c» *x f £ * ^> + JU 
ffi«cj:gSa>i£W£, friB«t©SB©ffi*fii* ( 1 1 
0) StettdOO) iL, (ulB?Jt©fRW©lS*fi4 

(111) itSCi^aiO^. c©J:5fr*fcfltK:j: 

[0 02 5] (2 1) */c ^-©iffiii^ 



(6) 

9 

-<D%mm k»- wmsssMwa t mummmmnmm 

< £ *co««(D— p n mmmz ti&mmt 

{fit s^aHft^cctet^r . mria^-coiffilBiJtc®-^ 
m^cD^^^cb, Rv^jihcj: 9 ifSE»— sa 

[0 0 2 6] (2 2) $60C, Sg— (D^ffii 

«<fc«rX2^JBfiSL-C&S^Jp n 

fcor, jUBBSfr— cD*®PJtc^-^m^cD^x;i/i, R 20 
-^pgy © vr? Ry - * M*SUc Jg*r £ v> Ji/ 

[0027] c necow^ctei^x. (23) 

^MFU^>««4*^£C£#S«L<. (2 4) * 

^Ktcffiv^tt»oap»4^c ±#a* u < , (2 
t f cmwcm$L<D%m*^ttc±&m£b< > (2 6) t 

H^-f^(D^[6j*sS4 5<t5Cc:L-Cta^- (2 7) 3 

[0 02 8 ] 5 ttWSECCitltf , * * KZXWMa 

J*K*«*»n«. *®TC0J FETJ8!)S«®«Sti5^: 

h 7 ^fc i*l3S[ It l^hll SIB 7V 

[0 02 9] 

BIT. 0ffi4#ML~C 
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^r^- FmR&xv- KIBOC^m**— *W*<DH5% 

[003 0] 5fc-r> *»WC[)^SIS<DJI5S8tc«S«®!ffi« 
^MOSFET(Dl»JfifrCOti-CItt?S-rS. Hltt, 
HOjBkO&tttCff *«SSfflJS^MO S F E TOSB»K 

n* FW>JB"C*D. 3 12»nStFyyh« 
& 1 nipMttWt*^ C4>ji5#T^ig<*»<* 
««4 2*fltefcOT<r>4. 

[0 0 3 1 ] *fc, SlffiJf tcli* nfiK97 hM^cl 2 
CtJg^LTn^v*JlWI4 OJW&JffiSft. pfflttfcWMt 

1 1 (C«3»OTp^<-^««2*sj|5flE3ti-C^*. p-^ 
-^«i«2CDrt6BCCn* y-*««4 <LiKi«flM>p* 3 

±6ctt, K6JHR4 1 HS15^8 
n* V-^«i|E4 £i*i«K<Dp* ^>t^ 
^ F««3 0>«ffi«:ftai*CftRLTy--^«*l 5**R 
tt6ftr^£ D 56CC k FU^>/11 3CDSffi^c« 

5(0±cc®s^nec: t&&i,\ pMf±«j«*ai i£n 
fe, fuv hmWL&WLn&<D&n%Lb'vy bmmi z~c 

#(*Sf*^l«4 2 4 FV? hHiPf^CiCcT^o 

[0032] ^cc, 0 1 (tCmrmmMm^Mo s fet 

WE*«EnW3hSi, y- HfilStT^P^-^S 
«2©affi««cH(ER3&SBIiB3ti* y-^«*S4/p 

nfflFy? 24M0Trr F U ^ >/S 

13CCjiU, FU-T 4 iV-Xlgl 5 £<DPa1 

[0 0 3 3 ]* l/T, HSffiH5^©jE©«E3^K 

1 lttp^--X«iS2Sr/Myry-^«ffil 5-Cil*S$ 
nri^O-C, p^-^IW2inftMH4 0iO 



(7) 

XL 

m«12RtfpStt«BlS«l lrt«UE**9. Ch&# 

[0 03 4 ] p SM±WI* 1 1 & n 58 F y 7 F«* 1 2 
iOpnJK^SOffiaUtt, nfflFU? hflMl 2<D 

jsfc, pftt«l 1 fcWSfclBZffcSft*. p 

*s**(Cf«4. pffltt«J«Wll 1 inaF'J7 

3! F »J 7 h (ME 1 2 (DWj^&SSWPMK* 4 J: 5 tc 

tedSWi*^"*"* *0». nIF'J7h 

[0 03 5]«iH 3 0 OV^^XCDMOSF ETch 
bX, SSBO^fe J: tf*l«W»fl*tt&<D J: 5 Sett* 

n* FW>/1 1 3 OttlSCxte 0 . 0 1Q-c 
m, B8350 mn t pfflf±W««l 1 inH F b 20 

im i 2 a>6tt***fl*{*««4 2 era***, f y 

- 7 h B)_ OJ»_3_2 m. nlf V 7 UMI 1 2 fed; 

psh±#j«s«i Kombfim rjdsuds* 
a*««©*'tiHBiBii o Mm) , w^Fttwaa? x 

10 ,5 cm- 3 , p^-X»iHi2<DSEIfeaE3 3 Mm, 
W«g3XlO i7 cm- 3 , n* V--*fS«4<Dffi;» 
ii?0. 3ym ( »t«iaixi0 lo cm- 3 ^ 

[oo36]i5i©j:^ teftxcDmrnvmim f y ? 

hl^^KSMO S F E TTT'ti, 3 00V^*CDiH 30 

LT«2 x 1 0 14 cm"\ /f34 0MmgaW*t» 
ofco *H*6<DJKS8©fiS^MOSFET-C 

nfipy 7 hffi.*£l 2©^*6^?iSS*ia< UcCi 
<b , *<D C <fc Cc 0 , F'j7bit» 
4 2 (-Ttttofc. pSattt3(i«l linflF»J7HW 

i 2) co/f 3*»<*raci^T#/crc». *>jgt/ich 

[0 03 7 ]!^ nSF'J ? bffiWl 2©iH4J»< 
«fb, &tf *>ffitfi£WEE<t© b Ftf^BMROK* 
F E T i v Mx. tf 0 5 2 &CtS 0 fcS£*OiBlS'&M O S F 

ET£©at>tt. <mc, py ^ b«T*a¥2**«f*« 

«4 2(r«cto%, pfitt«W«llinIF»J7b« 

«i 2) mm-nm. ao\ -t©«s*ii/-c©Fy7 f 
■<o«jficc*&. r«c*>%. Fy7Hir**n»Fy 

^ 1 2 4 pSttMiS 1 1 4 ^s^FtfittOSttittc J: 
0JKfiS3tiri>4/c», COFy 7 h/fftCCt£!ft$C£ 
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[0 03 8 ] JKT. #*WKfeW*iH«6MOS F E T 
CDS^ffi, Sfetf (Cifflffi^MO S F E T©»J6CC*$W & 

[»i 5tr. **M«:*jW*««*mo 

s f e Tcoifi i omwmmom&'fimc^ximr 

KBSiHSc^MO S F E T<D*T-lKIET^OfcKifi:£ffi<Z> 

[0 03 9]5fef, H2©XgtC*jC*T, fflS©2fit£ 
«fcMOSFETCD«axgfrCfiei^ nS$i»10 
SHJ8KiiiRWfcP^~*^2 4. *©p^^a« 

«RWttn*y-*«J*4i, p^-Xffl«205 %n + 

nwtii*^Lr#y^y3> (poiv-si) 

[0 04 0]»C, 0 3©XgtC*5l*T, IPCCVD 
nMW7**«b, ^©«B^pSttW9S«<ttt* 
ffigL&y * by y«7-r-*cJ:D F ^x^8 r 

-tor, H4c6±gtc*jii-r, u9xhv* 

*8*l**«, BWbI*7*^**rci,T*ffl©p^-* 

««2*rRi E(jsi£tt^^>^^^>^)^f^3n 

[0 04 1 ] 0 5CDXfICC*JCiT, gKt)Ii7_Bc 

^;l/fiRfiCfia. «BE, HC IJKW*/* (p^cDta^ti 

* 4 X tT * * t/ + ;l/RJEfi CSngiJR ( ^ y a > oc 

ft!t^4 UTCDSnci: p OTCD^d >*fln*ft: 

00) )tc<fcS«^©pa^Wacoa^ii*€:tftc^\ p 

git^+i/t >»ni i ozwm?z>o ^v'iks mmi 

lil3*J^RSrS. 6t«, ii»OMOSFETO«JBtC 
fi£ v ^i/^c—> 3 Fl/-f>liU(Dlf 

[0042] ccr, n a*iW*i*iBnaFy7b 

ffilgll 2 <b%S/c8t>, nSF'J y F««l 2<DiHRtfp 

Stt^JOfli^ i l oHfir-K^i*^ lt*> 
<Ci3^a4 0^ fl W«.«, nfiF';7b««120(l 
KO f pSM±ttJ*)«iSSl 1©*B#8 Mm t?*^>«^, ^CO 
^«^i'Sa[«2 xio 15 cm- J SttitcS. »EEW 
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[0 04 3] ft. mftteteV2>ffl<Dfcffi*V + 
mc J;5a#i*#<DXfrc«, S i CC**T 4 S n SHKO 

cDH^fi^ (110) Sfctt(lOO) , 39<DffliJB(Dffl 
(111) CC-f £Ci-C\ 107X^^7 hi£#* 

[0 044108 « % 07 4SKBIB(D^ie*»tt 
#ffi*7KU (a)BA-A' Kl <b)ttB-B' 
Brffi, ( c ) «C - C ' BrffiT-O^W^aa^P 

<£>SEI$£<f:9, tH*«cqF*B!ta?«a <cnr J > ££^T(,> 

[0 04 5] */c, Ii©MO S F E TJ&iRBjecflnfc* 

+ )l>l&g>-CBf&-??>tc&>, ms (b) K7jx-rj:5ftnlJ 

m«.i_.2_©>Ft8»aitt«istt^ @8 (c) tc^ 

rtKCfel^-Cift— ©WBittt). png^IM8 (a) 

ra> »KDHis©ji5SST«pa!f±«j«Hisi i£ 

[0 04 6] [»2©H«cw&«] -X^ *miK-toK 
SflS^MO S F E TCDKI 2 CD^JfeCD^SScoSf^^ft^ 

oiirttt^-rSo B9^0i3«, *mB<Dn2<Dni& 
mmitcjdWZffigLMm&Mo sfe t©i«i-c^ 

L/c$«iSj&ffi(DXSiaT-**. i9-il3 

s^r, 0 2 7 cc^ u/c^ 1 <Dm&<Dmm<DwmJi 
mtm*t->x\,*&. i,tc&->x. mio, mi nc^r 

XS3&^lttCOJf5»l©XSiR«CO. flfeW*j»OJB«l 40 

u sasoj^ffli iHDxg*coc»Ttt»wft#«r 

[0 04 7 ] "Ttttofe, » 1 ©3Wfc©?B«©«iftXaCC 
fcW*, 13 3, H4©llffi*>6<3!)3lJKJ5SE<DXSSVH5 

©p ^tt«joafit>ji*xg©fttoo fc, m 2 com&<D 

-f*>l 6*&AU SI lOXSfcte^TjftJffiflfcJ; 
^■CpSit^tVt^ilOeMUl^,, ccr)/c 
tf\ » 1 ©jlJScDjfjsgtctb^t: . *lfix*fc£*i!Bic<K« so 
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[ 0 0 4 8 ] m 1 4 tt. m 1 3 GCfcW SSBffffi^tt^ 
(a) ISA- A* ttffi, (b) »B- 
B' WtB, (c) (sc-C rrBro^fi^iftS^o^ 
W;U£^LTO& 0 E114 (b) fcSVTJ: 

"TTU*. pStt^0i«l lWWa^'a 

yyJM*. #dW*> 1 6©^Aiia4!ifItcj:^-C 
Jfr&Sft&fctf), 12 14 (c) (C/^ti^tc^o^T^ 
Miij^iilot^S. fib. a»««&cMoT9rffi{& 
S^#n>4*> 1 6*SAl/fc«. (IWffllt!T^-clr» 

[0049] 3 *'a>-Ytf>l 6*ttA"rSi* 
1 l(D>F«^TftSO*W5i?J<ci>>f*> 1 6<£>&ATiilJ 

&a> % 1 6coaA?ns««t©s 

]R ^ * >a A'C jfjj£ u r 4> ^t>^ 1 ^ 
[0 05 0] [#3 ©!8»<z>»»] ^«c, #*?Bk:*j» 
^»fii^MO S F E T<Dm 3 0*ifecD»JlifSO»jS*?£tc 

(ommz, nmviisbmtnMwvmfimicMo sfet 
*>*aAL/r«waa«:!fc\ psstt«««i iavn 

SF 'J "7 hSHUS 1 2*J^RSLTl^*^ ^2Cr>^tt(D 

7<DaAxs*sitDP3nfcfe©r*s. 

[0 05 1 1 115 tCTnf Xe&CfcOTfct, ms tern-? 
J: 5 ft n sa*3»ft»ft 1 < , n " 2 1 
OilltCMOSFETiMT^o ZUX, MWJ: 
0, HI 6 6C7STXgOC*Jl^T:u^ hv^^8*v^ 
r^i U"CiSfx^jb^— <D#a>-{ 1 6 ^SAL/, 3 
6^, H 1 7«:5S-rXg«:*5C>"CBIl 6©U^X hv^ 
^8 01^-St^ B^U^ b-?A#8%M!£l;Xnx-* 
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;U*--<Dl/ 1 7*i£AU 0 1 BOISCCfcl,* 

CCDJc^CbT, 02 o^-TckMt, p^tt^ 
Mfejc 1 1 M F 'J 7 hMfeU 1 2 V ><D 

[ 0 0 5 2 1 H 2 1 0 2 0 CC^j^ ^§Kffl(D^1I©) 
iSKM^l/, (a) S*A-A' mW, (b) «B- 
B' (c) liC-C* tt/rffiT'CO^^gS^Ci^ 10 

r>(WSLtt^o T^c^^, 02 1 (b)©nSF 

( c ) cc P gtfftttJO «« 1 1 (D^«i^S^n 7 r A 
[0 05 3] 022, H2 3tt. M I 3 <Dmifc<Ol& 

p^m^mcx^xMM^titmmmm^Mo sfe 20 

02 3 «afe?U.P nJB^SCft *Jt©jB«^MO S F E 

XHKOJBBKi^tRJSS tl/dMg^MO S F E T 
«\ WcM^n/cMOSFETt, pSStt«J»3««! 

¥ffito&fiBKIfa«\ 02 2 CCt^TJ: 0 frcWflliSte 
WSCi^-C^^l, 0 2 3(Dct5tcieft«fifre:jKdt 
?*>CLbX*& a H2 3©J:5tc % aiMOSFET 

SiMO SFETi <D{4H^*>i*<£i#S#tt < ft 0 , ft 

?yp n@^f»fflfh^— ji^a^^^o ft> cn6cD0© 

iill^MOS F E TcDt?SMB4c«ifitC'Q^^-CWlI 1 ~C 

[0 05 4] [»4(DjaSOJi5«] »CC. *fB|8CC*j^ 
£fii*g^M OSFET0I4 ©Hiffi<Z)^S8CD«ig^ffitC 
oi»Tlft9!T£. 0 2 4-02 6«:, SMSJI^MOS 

f e ToSiS^ar^ffiMO s f e t ^nmn^Mi 

nktXmm-V$>Z> 0 02 7-03 2tt, 02 4- 

02 6tM$n/cSiMOS F ET£flH>TjtB&£M 40 
OSFET*«arS«3S^ffi4iSfXSiar*4. U 
yi-5t, »4CD^S6(DJKffi«. 02 4-02 6<7)X?I 
■CJKflcStl/cSfflMOSFETBBi. 027-032© 

^Ht&CCj; otfiS^MO SFET *«i6f4#8rC* 

[0 0 5 5 ] -*Ut>%, 024-02 6 tt, iI3t<D2S 
l£«CC<fc4MOSFET(DSfJSXS4*0T:ti4. 5fc 

-r, pa!cD0 2 o /c» i com^commcom^ t isj« 

02 4(DXfItC*5l^TnSS^2SttS(* 1 'SrffiSLt 50 
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n>^d7 h#-;bftJJSU 02 5CDXfICC4dl^T^ffiM 
OSFETSrJ&JlEL/cfttCV-^SfiSl 

aicc^aso^oxgittsa 1 ). 026 
so^BMosFETSu^^rio ft, WBSJrtSi 

p^~*««2<Z>«£*3 (x.i) «T#SSLl>. 
[0 056] ^CC, 0 2 7£>XfItt*Jt>-C, rTfgfflfc 
*2»{*Sft 3 1 ±CC nif^'>t ^SESS 3 2 jWKjS 
3n^2@f*Sf*^fflSL/. 02 8G>XfIK*5t,>T, n 
Mfiffiin*3W*Sf*3 l±©n3S¥3M* (nxfW^ 
^ ;l, jgKSJB 3 2 ) co^ffl^ 6 C V D V SSf bffi 7 
U *C[)*ffi(cpSatt«)D««i«c4««*7* h y V 
^77^&cj:Dl/^F^^8-cMU, BMbJR7 

02 9<DXIICC^l^-C, b>>* b-7X^8£I&*U 

JfJ/ST*. 3 60c* 0 3 OCDXHCC^o^r, ^fbM7X 

W^f&gtCcfc-o-C pSa>F««j©a»j&**tfttir». p 
3?.xfc:**WWB 1 0*flES3ii-CpgSf±^«SiS:fl5 

^JpnJB*»rS<D*3«cJI5flET4. 
[0 05 7] :XCC, 03 1 <DXgte*5C>T. 02 4-0 

2 6©X«T*^£ft/c*lffiMOSF ET£02 7-0 

3 0OXIM-CJfJja3n/c3fe?tJp n«i4, BtScoBAD^ 
■tfffll 8iCcfcoTte0^r*^<»*Q!ffl*tT&l^ 03 
2CC7STJ: i 5>S:ffllS'&MOSFET*JI5fiRr4o 

Bja<oxe^*50»r, teo^itftt^rotc, te^^-ft 

ffiCDS«SKfb««:HF*«?Rr|»*Lr*J<. $6tc, 
Bi^^i±B#oiateBISS{i, V-^lil 5-C&£A 1 
-S i O^Bl!fflK«T©400'Cgffit?»0, fiofinET 

+^> + ;K5D^ffi, afeWCH3 2©iS}8^MOSFETO 

cox, SfltcaitttKtS. 

[ 0 0 5 8 ] 0 3 3 tt % 0 3 2 CC*jW SS»rffi<D^tt«B5 
iSS^ffi^^O, (a) «A-A' KM. (b) «B- 
B' KM, (c> )BiWX<D^tmmg.7'V V 

y^^uti^o mAomt&mmxte, mm<DM 

OS FETBB^^Jp nBSBiifflSiKc^fiSUr^SO 

03 3 (b) (C^-Tct^CC, nSF'J7 2 

o^m^m&^^^^-ttji^x^K>, &tc, 0 

3 3(c) 6C7^TJ:5tC % pQitWmWl lWfflil 
gfcjS$*^-t^otfcO, pnS^BHfriaiSW 

glt*§ 0 MOSFETS|5i3fe?Up nBSB^BA 
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[0 0 5 9 ] [»5©HlfiCWfr«] -XtC. *»WtCfctf 
SaS^MO S F E T(Om 5 C[>miS©3KJfi©S«a^frC 

tO»«CC*JW4«aiH«dMO S F E T©«i6#ffi4>X 

aatJMiti^^*)^ *©^*»4©^*<wf$ 
teo^snssiMos f ET*j^fiS-raxs« 

T, 03 8tCm-r<fc5 CcSfiESti/clBei^MOS FET 
it, H3 2<DiH«^MOSFET©»J«i*<Hli;"C* 

[0 06 0] £/c, B39tt, 03 8lCfott£&tKffi© 
^R»*»K»Wt*0, (a)«A-A' KE (b) 
fctB-B' Biffi. (e)teC-C' Wfffir©^t«!BJ?affi 
7'D77^^tl^. COHJfi<Z)J&SS<D»-&«, 20 

03 9 (c) K5VTJ:9K:. pMtt^Ofil 
ill 1 (D?«ttifi^P7 WMJftiitCotl^." 

#HS f*K©fl D D T I > ft C > * 
[0 06 1 ] [*6 Jfctc. 
^fig^MO S F E TOU 6 (OSEl*C!>JKJ»<Di!Bt*j* 

Jfc<D»JSCC*y»S«SiH«^MO S F E T©»jt*ffi<D 30 

x?iia-c*a. »6conjfscojfjs8*s, i5©^i©fei 

di^^iC^^ 3fc?"Jp nJlW©^J«C:teWSp5!f± 
«J««1 lRtfnfflK'J? h«JSl 2*\ ^'P>i'J> 
©«x*;l/^ >f * >&A iSMftSrJKJS L-CO* */SE"C 
Lfc*JoT, m$<DWfc<OW&C\*. 04 1CDX 
gCC*Jl»T#P>^*> 1 6*aAb/c»tC, 042CD 

xfitcfc^T';>-Y^> 1 7^aAbrfcf3, ?<Dm(D 

[0 06 2] &tc* B46tt. 0 4 5 tc*y W 40 
W««ME»**»l/. (a)BA-A' KE (b) 
ttB-B' Brffl. (c)ttC-C' iitCWftlS 

OWS&s m2 l-cmMUtcJz5lC % 04 6 (b)On 
SF»j7h M^S 1 2 0WS7'o ^ t W ^ROl 4 

6(c) ©psstwjfiwrti lo^ittWiK^o^r-/^ 

tt, #p>-Y*>RCJ f U>^*>ttAtl»*ftli«:ct-3T 
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[0 0 6 3] 04 7, 04 8it IS4 6 <0^(Om 
SSOiSHS^fifcCC ctotMgJWdffiig^MO S F E 
T(DNffi$4»|g-C* 0.047 p n Ji^Wtif 

& H4 8»*5»JpnlB*«iSA«ii:Oita«^MOSFE 

mm<mmc£ otiii^ n/cfiifi8^Mo s fet 

tt. *BCc»j£3hfcMOSFET£. p3M±«J««1 
lMnIF'J7 2 3&>6&S3fc?Up nJi£<£>¥ 

EWftfiaHff 04 7 cc^r J: 5 Cc^Fff flUfiCcj^JiJE 

&C£feT#<5o 04 8CC7ST<fc5«: % SIMOS 

f e TicttLxmii p n»£aft»3&icjf5ja-rs c £cc 

cfcO, SIM 0 S F E T i < £0. 

p n momsAtifi-m^m £ & 

[0064] 049, S5 0(l JH4 6 ©M*<DJK 
i©KS*ffitC J: o t!!l?n/c»S^MO S F E 
T"C, fl*0^£ffi*2ffi£ l/cS^0BrfflMit* 
0,049 p n M& WtSi^ 05 0 »3t9»J p n 

04 7, i4 8iC^b/cMOSFETm fiSMffiS^ 
MOSFETQ^fflMOS FET_i3fe?»Jp nJBOBAO^ 
^I18«lWclK*S^ 049, 
CC % fl£9^i*M18a. 18b42IB»tiJ:< l 1 

[0 065] «Jba^/c*«l©»lBtt#«?B*KIBr4 

nJf&T'£>& 0 WiLtf, Wa$(DS^S6©}|5fi8«MOSFE 
ft< % ^3";h+w^j7^^^^h^FWD^IGB 

[0 066] 

^Jp nji3^»s«i»iaisi»*HU«-r*c 

C t # ^ i (,> 9 S5(lS4#-r a . 
[0ffi(DS*ftl5iW] 

[0 1 ] *»M^«cW&««:«-5«SfflSE^MOS F 

e Tfl>sp»WB**r»aH-c*i. 

[023 *^oj ©»1©SIS6(D?I5S8«: *5 S «S^4SS^ 
MO S F E T©*-T-KW-C7RLfc«JS*ffi©XeHT* 

[0 3] *»MO»i<C^ISfi©}Ba8«:feW4*KSfflS!^ 
MO S F E TOSR^WrfflrmL/cWa^ffiOXSH-C* 



(11) 

19 

[14] #mi<Dmicomi&<Dfc^ctev%ffimmi&^ 
mo s f e T<Dm?mwv^b?cm&ij'&<Dxmm-c$> 

So 

mo s f e T<DM*mffiTjKb?cm^&<Dj:mm-c& 

tie] *mn<Dmi<Dmm<DBm<<ctev6mmMm£ 
mo s f e T(om*WM^btcmmii&<D2:mm~c$> 

[17] ^&w<Dm^Dmm<Dfc?&fctetfmmM^ 
mo s f e T(DmTmmT?rsLtcmmfr&<Dxmmr'$> 

So 

(a)UA-A' WE (b)WB-B' Brffi, (c) 

[09] *a?a<D» 2 *jw 

MO S F E TO^Brffi-C^L/fcSJjg^ffitDXgll-C* 

[Bio] ^m<Dm2<Dmm<om^c^^mmmm 

^MOS F E T©JK*KffiT^bfc««^©ieH"c 
la 1 2 1 ^m<om2(omt&(ommt ( c^-f^mm&m 

[H13] *^HS©m2<DllKg<Dft^JU5^S^®S 30 
^MOS F ETO^Brffi-e^L/cSaiS^CDXHB-C 

[B 1 4 ] B 1 S^te^SSWrffl^Miaifift^*^ 
U (a) BA-A' KM, (b) ttB-B' 1KB. 

^MOSFE TOi«I"C* L/cSf jS^ffiOXSBT? 

[^16] #«93<z>gi 3 ©njfsojKS8tc*5 w zmmmm 40 

£MOS F ET©lR^-»fffir^L/fc»jS^OXgB-C 

[017] *ftW(D»3(Djt«lcr)^18Cctelt*«Siffl* 
^MOSF E TOSWC^ LfcKS*ffiOX|gB"C 

[018] *«D^O»3©^JSOJKS8tc4dWStK^iffiJS 
^MOS F ET©*^Klt*LfcKS*SOX8BI , C 

[019] *»D^©^3Ollft<0JK!BtC*3tf 5taSiS« 
^MOS F ETO^KffiT^LfcRjaSffiOXSBr 50 
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[02 0] *»W©»3©3tt6©*«CC*fW4KaBBS! 
^MOS F ETCMR^-Brffi-C^LteWjS^SOXSBr 

[02 1 ] 02 0CCteW5SKffiO^WW*a^*S:^ 
U (a)iiA-A' ift (b)WB-B' Wrffi* 

■T0-C&6, 

[H22]»l-S3 © J«S©»«©iSlJB*ffiCc J: o T 

«ja3n/cK@affl«^Mo sfe Towiwt^ 

0. ^JpnJB^¥tft»ifi©fc©4ir:"rB"C*S. 
[ 0 2 3 ] JH 1 MB 3 co^J6©»ffll©KJ6*ffiCC J: T 
ISg^n/clfil^MO SFE T©KB»»B"C* 
0, 3SWpnJi#ltft«tt©a«dMOSFET*7R'f 

[02 4] *^<D3r4©HSfi(OJB«cc*jiit:, taMffi 
i^MO SFE T<D«jt#&t*BMO S F E T «r»fiS 
T4*JB**V**XSB"C*S. 

[02 5] *»?H©*4©*JI©»JBI«:fc(f»"C. tSEME 
i^MO SFE TOSifiSffitSIMO S F E T*»J0E 

r£«t£^Tx*M0-c&£. 

[02 6 ] *»?B©»4©^te©JKfl8tcfcCir, 
«6MOSFET<D*IJfe*ffi'C*BBMOSF ETSrffJfS 

rs^JBfc^'rxsB'e**- 

[027] 024-026 WBStS nyt«BBMO SFE 
T*fflt»"CiB«^MOSFETS:«JS-rS, Sfl40C^lJfc 
(WKJ«C>»Jft*tt*^TXeBT* * o 

[02 8] 02 4-i2 6tM^n/cSfMOSFE 
T*JBl>TH«^MOSFET4«jB-2"*. »4©^Sfe 

©?B«©«ii»ffi**'rxaBr*a. 

[02 9 ] 02 4-^26 n/c^SMO SFE 

T*/Bl»TH8^MOSFET*MiST£. 3S4©**IS 

<D««(D«it*ffi*^-rxsBr*s. 

[03 0] 02 4-i2 6rM5tifcaiMOSFE 

T^fflt^st^Mo s f e T^ig-r^, m4<om$b 

(0^S8©»Jfi^S*^"rxgB-C*S. 

[03 1 ] 02 4-02 6t'M5n/cOTMOSFE 
T*ffll*"CfflS^MOSFET«:»JS-r&. ®4CD^lSfe 
©^«8©»JS^ffi4^rX®B"C*4 B 

[03 2 ] 02 4-02 6TflISlS3ftfcRffiMOSF E 
T4ffl^TiB»^MOSFET*ti[£rr£ t !S4<D*SM 

[03 3] 03 2Cc45W4SIKffi©^*fi!ai*a[^ffi«:?S 
0, (a) BA-A' KB. (b) ttB-B' MB. 

(c) ttC-C ItliltOT^aR^n 7 t Jl/SS 
T0r&So 

[03 4] *»WO»5CD*»©»»CcteW4tBaiiHS 
^MOSFE TO»JS*ffi<0XgBr 3E>S. 

[035 ] xftwvmsonmv&mtciottzwmmm 

^MOSFE TO«ift^ffiOXSBT*S. 
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[ h 3 6 ] *§m<om 5 <omi&<oBmc*3tt zmmmm > 

^MOSFE T<Dm^&<0J3m~Cfoh 0 

[138] ^womsoimt&oBi&tcteiizmmmm 

[133 9 ] H3 ZtrCteVZ&^m^ffimm&ftJuZfn 
U (a) & A— A' Kffi, (b) tfB-B' ffiffi, 
(c)ttC-C' Wffi-ctO^FMttiftK^a^T-Y^l/*^ 
T0T'$>£ o 10 

[ a 4 o ] #&woffi 6 (Dmx&v&i&tctew zmmmm 

^MOSFE TQ»&:frffi(DXgEir*£. 

[042] #&w<Dm6<DMno&f&ictevzffliMmm 

&MOS F ET©«JgSiffi©IgBI"C*a Q 
[04 3] *#6HJ(D»6©*lfe©Jgj«tCfcW-SjeMfflS 

&MOS F ET(D»je*i£©Xgia-C*5. 
[044] #f69i<Z>3l 6 ©*tfc©JB««C*Jtf 4*H£!ffi« 

^MOSFE TCO»»*ffi<DXIlHr*S. 20 
[045] *^©»6coj|J6©3fS«tc:te^^JHSjBS 

^MOS F ETcoaSjfi^©xfiiar*s. 

[04 6 ] H4 5«fewa^KfflO^PjPBiBiaiS49W*S 
0, (a) ttA-A' (b) ttB-B' K9. 

(c)^C-C' KIW»M7 , P7 7 ^;l'^ 

[047] ^4-^6 O*ttco}&IB(DS!jS^ffi0c J:ot 

wmztitcmm&m&Mo sfe tcdbtb^is-c* 
at?>jp nH^tf«JS-c*a»^*7S'ria'c*s. 
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ii§?n/cM^MO SFE T(D»rffl*4aia"C* 

[04 9 ] »4^6©Hffi©JI5S80»{Jfi^tCcfcor 
!liS3n/clBlSffl«^MOSFET'C. ttt)^ffi%2 

[150] $4-^6 c[)^Jfi(D^S8©«liS*ffitc cfcoT 
»iS3*i/ctKSae«^MOSFET"C, H£9£l±ffi£2 
ffii 0fc»£©Wffi$4tRH-C* 0 4 3£5«p n Jf JWtftflf 

[05 1] ft^CDSIMMOSF ETO3|5#W®0T£> 
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